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Introduction = 
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~ _ _ _  - Pulsed laser required for compact space-borne scanning laser radar 
system 

- Applications: - Autonomous rendezvous and docking 
- Smartlander 
- Imaging lidar 

* Technology demonstration make use of commercial components 

High power efficiency requires no TEC and hence 
remote placement of pump laser for thermal control 
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Laser System Il=rc 
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* Optical pump for solid state 
microchip laser 

* Requirements: 
- High power 
- Fiber coupled 
- ~ixed wavelength 

independent of temperature 

* - - 
- 

X =  808 nm +I- 1 nm 
2.5 W mfiber coupled (200 um diam) 
Reliability an issue due to power and 
optical mode volume 
Qualification approach is procure and 
qualify commercial devices based on 
Telcordia. 

Spema of pump laser Pump DOde Laser Power Micmchip Power 
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System Environmental Requirements 
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Laser Performance/Reliability Issues 

- Critical parameters 
Output power, wavelength stability (especially pump laser), 
linewidth - Drive current, efficiency, temperature range 

- Mechanical: Die shear, wire bond fail, fiber pull 
Metal electrode and solder stability: soft - diffusion. hard - 
instability - Device dislocations and defects - Facet damage - oxaation and COD 

* Bandgap shrinking -facet heating - Optical mode quality - Radiation damage (eg 0.01 dskrad penalty) 
Telwrdia (Bellcore) standard used in fiber optic industry - Defines testing, performance and evaluation criteria - Generally meet or exceed environmental system requirements 

* Semiconductor laser failure mechanisms 

I Custom qualification testing flow based on Telcordia standard I 
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Qualification Test Plan: Screening Flow 

I Y.W.W. .* I 
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Life Test - analysis and results " 
- 
* 

Laser Me test requirements based on Arrhenius model with assigned 
actiiation energy 
5000 hours at 2 5 O  C 3 requires 500 hour test at 400 C base temperature 
(jundion temp - 600 C)  
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DPA Results " 
Destructive Parts Analy i performed on initial sample 

SEM Photo - 35x 
pu I 
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PIND & Vibration Results S L  
- PIND: Shock + acoustic (1000 g's followed by 10 g's @ 60 H z )  

I 
a0 0.6 3.0 I., 2 0  2, 3.0 3.2 I., 1.11 ,I 2.0 2 2  2.. 2 e  

Pump Curen1 A cumm. A 

Vibration: 20 g's, 20 - 2kHz. random 3 axis 

cunnl. mA PUnP c m  mA 
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Temperature Cycling Jam 
* Temperature cycled: 4 0 o C  to 6WC, 2"Clmin - 8x screening, 

5 O  C h i n  - 50 x qualification 

1.0 1.2 I.. 1.6 1.11 2.0 2.2 2.4 2.1) 

Current, "14 Pump Current. A 

No significant difference between cycling at Z°Clmin and Chin for 50 cycles each 
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- 
* Test: 5000 g's 3 axis, 2 orientations laxis. 1 min each axis 

Device failure: note fiber - diode misalignment 
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- Qualification test plan developed for high power laser diodes. Telcordia 
(Bellcore) qualification has similar requirements. 

* Commercial pump laser dicdes can be qualified for space applications. 

- Packaging does not meet high acceleration environment. 
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